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© A fluid connection is made to a conduit (12) with 
a fluid connector by piercing a waJI of the conduit 
(12). The connector includes a hollow nose portion 
(38). The connector is mounted on a tool (40) having 
a punch pin (46) extending through and beyond the 
nose portion (38). The wall (34) is pierced by a point 
on the punch pin (48), and the hole is enlarged by 
forcing the nose portion (38) through the wall (34) 
while the punch pin (48) supports the wall of the 
nose portion (38). A fluid tight seal is formed be- 
tween the nose portion (38) and a collar (2) of 
deformed wall material. 
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FLUID CONNECTION METHOD AND ASSEMBLY 



Field of the Invention 

The present invention relates to fluid connec- 
tions and more particularly to improvements in 
methods and assemblies for making fluid connec- 5 
tions between a conduit and a fluid connector by 
piercing the conduit 

Description of the Prior Art 

70 

Most fluid systems such as systems for the 
flow of water or other liquids require connections to 
be made to. fluid conduits. Many different types of 
connectors have been used to make these connec- 
tions. 75 

Some liquid delivery systems use plastic tubes 
or pipes because of advantages including low cost, 
light weight and ease of handling. For example, 
plastic pipes are used for poultry watering systems 
where water is delivered under pressure to a large 20 
number of locations such as cages containing birds 
requiring access to drinking water. A poultry water- 
ing valve is installed at each different location. A 
fluid system of this type requires that a large 
number of connections be made along the flow 25 
path. 

In the past, such connections have been made 
by attaching a valve or a connector and valve to 
the wall of the pipe at each of the many locations. 
A conventional way to make such a connection 30 
includes the steps of drilling a hole in the wall of 
the pipe, cleaning the area around the hole, apply- 
ing a solvent to the pipe'and to a connector such 
as a valve housing or saddle member and mount- 
ing the connector onto the pipe so that fluid com- 35 
munication is established and so that the solvent 
causes a fluid tight seal. 

This conventional method has serious disad- 
vantages. Watering valves or other system compo- 
nents can be fouled by debris in the system. aq 
Although plastic pipe is supplied in a clean and 
debris free condition, when the pipe is drilled the 
resulting fragments and swarf can cause fouling. 
Thus, the pipe must be cleaned after drilling. An- 
other disadvantage is the large number of separate 45 
operations that must be performed when each con- 
nection is made. A further disadvantage is the 
necessity for using a solvent because such materi- 
als are volatile and environmentally undesirable, 
requiring special provisions for storage, handling, 50 
ventilation and the like. 

Problems with the conventional method provide 
an incentive for seeking ways to make the fluid 
connections without drilling the pipe, without using 



steps. Fluid connections have been made in the 
past with methods in which a conduit wall is 
pierced, but known methods have not been suit- 
able. 

U.S. patent 2,660,192 discloses a saddle valve 
that is attached to a pipe with the valve member in 
a retracted position. Then the valve is manually 
turned to a closed position and a penetrating tool 
formed as a permanent part of the valve member 
pierces the wall of the pipe. This approach requires 
a strong valve member and a large mechanical 
advantage in the valve operating mechanism for 
forcing the tool through the wall. In addition, axial 
flow through the penetrating portion is not possible 
because if the tool were hollow, it would not have 
the required strength. 

U.S. patent 3,891 ,1 50 discloses a drip irrigation 
device that is installed onto a pipe. The device 
includes a stinger 24 and hollow cannula of 
"stainless steel, reinforced nylon or any other ap- 
propriate material". The cannula is forced through 
the wall of the pipe to establish the fluid connec- 
tion. One problem with this approach is that the 
end of the cannula is unobstructed during the 
piercing operation and can become blocked either 
by deformation or by pipe wall material. Another 
problem is that the cannula is weak because it is 
hollow. If a stainless steel cannula is used to pierce 
a polyethylene pipe as preferred, this may not be a 
problem. However, if the material of the cannula is 
similar in strength to the material of the pipe, the 
cannula could not pierce the pipe or would be 
damaged during piercing. 

Summary of the Invention 

Among the objects of the present invention are 
to provide a method for making fluid connections to 
a conduit without drilling or causing debris; to pro- 
vide a method for making a fluid connection to 
plastic pipe without the use of solvents; to provide 
a method that is performed in few steps; to provide 
a method for connecting a connector to a conduit 
by piercing in which the material of the connector 
need not be substantially stronger than the material 
of the pipe; to provide a fluid connection assembly 
in which a one-piece connector is employed with- 
out drilling or solvents; and to provide a method 
and assembly that overcomes disadvantages with 
methods and assemblies used in the past 

In brief, the objects and advantages of the 
invention can be achieved by providing a method 
for making a fluid connection between a conduit 
having a wall and a fluid connector having a hollow 
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having a punch pin extending through and beyond 
tho hollow nose. The tool is moved toward the 
conduit to force the punch pin through the conduit 
wall and make a hole in the wall. The tool is 
advanced further toward the conduit to force the 
hollow nose through the conduit wall to enlarge the 
hole in the wall while inserting the nose portion into 
the interior of the conduit. While the nose is ad- 
vanced through the wall, it is supported by the 
punch pin. The tool is retracted away from the 
conduit to withdraw the punch pin from the fluid 
connector in order to leave the connector in place 
on the conduit with the nose portion extending" 
through the enlarged hole. 

In brief, a fluid connection assembly in accor- 
dance with the present invention may include a 
conduit having a wall and a connector having a 
body portion and a hollow nose portion extending 
from the body portion. The hollow nose portion and 
the body portion are integral and of one piece. The 
body portion is adjacent the conduit wall and the 
nose portion extends through the wall. The wall has 
a deformed region defining an opening in the wall 
receiving the nose portion. The deformed region 
includes displaced wall material defining a collar 
surrounding the nose portion for an axial distance 
greater than the thickness of the wall. A resilient 
seal interface between the collar and the nose 
portion is defined by hoop compression against the 
nose portion and complementary hoop expansion 
against the collar. 

Brief Description of the Drawings 

The present invention together with the above 
and other objects and advantages may best be 
understood from the following detailed description 
of the embodiment of the invention illustrated in the 
drawings, wherein: 

FIG. 1 is a side elevational view of a segment of 
plastic pipe on which a fluid connector is moun- 
ted in accordance with the present invention; 
FIG. 2 is an enlarged sectional view of the pipe 
and connector taken along the line 2-2 of FIG. 1; 
FIGS. 3-6 are similar sequential views showing 
the installation of the connector onto the pipe; 
and 

RG. 7 is a greatly enlarged, fragmentary sec- 
tional view of portions of the pipe and connector 
during the method of the present invention. 

Detailed Description of the Preferred Embodiment 

Referring now to the drawings, FIGS. 1 and 2 
illustrate one application for the method and as- 
sembly of the present invention. A poultry watering 
valve 10 is mounted on a pipe 12 using the method 
of the invention. Valve 10 includes a body 14 that, 



in this illustration of the invention, serves as a fluid 
connector for establishing fluid communication with 
the interior of the pipe 12. The principles of this 
invention can be employed in many other ways 

5 and in other types of fluid and liquid systems. Fluid 
connectors differing in function and structure from 
the body 14 may be used. 

The European patent application published un- 
der the number 0 356 932 is incorporated by 

70 reference and may be consulted for a description 
of the valve 10 beyond that required for an under- 
standing of the present invention. Valve 10 includes 
a valve seat 16 defined within body 14 between an 
inlet bore 18 and a cavity 20. The cavity is defined 

75 under a cap 22 and contains a spring 24 and 
portions of a seal member 26. An operating stem 
28 moves the seal member 26 to open the valve 
for flow from the pipe 12 through the bore 18 to an 
outlet 30. The seal member 26 includes a restrictor 

20 pin 32 extending through the bore 18 and into the 
interior of the pipe 12 with a clearance selected to 
provide a restricted and regulated flow. The seal 
member 26 is made of a flexible, soft and resilient 
material. 

25 In a typical poultry watering system there are 

many valves 10 installed along a system having 
numerous pipes 12. The pipes are supplied in 
standard lengths that do not match the distances 
between the valves. Thus the valves must be in- 

30 stalled between the ends of lengths of the pipes 12 
and fluid connections must be made through the 
wall 34 of the pipe. The method of the present 
invention makes it possible to make the connec- 
tions quickly and cleanly. 

35 Body or connector 14 includes a main body 
portion 36 from which projects a slender, elongated 
nose portion 38. The nose portion is hollow so that 
after the fluid connection is made, fluid can flow 
from the interior of the pipe 12 and through the 

40 connector 14. In the illustrated arrangement, the 
valve inlet bore 18 is defined within and along the 
axis of the nose 38. 

The method of the present invention is partially 
illustrated in FIGS. 3-6. The connector 14 is moun- 
ts ted on an installation tool 40 carried on a ram 42 of 
a press or similar mechanism. Pipe 14 is supported 
on a base 44 of the press between side supports 
46 with a selected point on the pipe wall 34 aligned 
with the tool 40. Too! 40 includes a punch pin 48 

so that extends through the nose portion 38 and be- 
yond its tip. Punch pin 48 is received closely within 
the bore 18. Tool 40 also includes an enlarged step 
50 that abuts against an inner flange surface 52 of 
the connector 14 with a driving engagement (FIG. 

55 7). 

When the pipe 12 and connector 14 are posi- 
tioned on the ram 42 and base 44 as seen in RG. 
3, the press is moved toward the closed position. 
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As seen in FIGS. 4 and 5, the punch pin 48 firsts 
contacts and then pierces a hole through the pipe 
wall 34. The punch pin 48 includes a point 54 
having a pyramid shape made up of a series of flat, 
sloped walls 56 intersecting at sharp comers 58. 5 
The pointed shape facilitates movement of the 
punch pin 48 through the material of wall 34 and 
the comers 58 tend to cut entry lines through the 
material extending outward from a central point to 
prevent material from being dislodged. w 

Tool 40 continues to move to the closed posi- 
tion. The punch pin moves farther through the tube 
wall until the tip of the nose portion 38 reaches the 
wall 34. This position is seen in FIG. 5. The tip has 
a bevelled surface 60. As the tool 40 moves toward 75 
the position seen in FIG. 6, the nose portion is 
forced through the hole in the wall 34. The bevelled 
surface 60 and any draft of the nose portion 38 
further enlarges the hole. After the tool 40 moves 
fully to the closed position seen in FIGS. 6 and 7, 20 
the tool is retracted and the connector 14 is left in 
place with the nose portion extending into the inte- 
rior of the pipe 14. 

As the wall 34 is pierced, no material is dislod- 
ged. The pyramid shaped point 54 assures that the 25 
punch pin does not sever material from the wall 34. 
The cuts started by the sharp corners 58 are 
extended as the nose portion 38 enlarges the hole. 
The material of the wall 34 is deformed inwardly to 
make a collar 62 that defines the hole and that 30 
embraces the nose portion 38. During this de- 
formation, the wall material is segmented or par- 
tially peeled inwardly in a series of discrete petal- 
like segments 64 that are firmly attached to the 
wall 34 at their bases. 35 

The punch pin 48 supports and reinforces the 
relatively thin wall of the hollow nose portion 38 as 
the nose portion is pushed through the wall 34. If 
the punch pin were not used to make the hole 
initially, the nose portion could not be forced 40 
through the wall 34. if the punch pin 48 did not 
support the nose portion, the nose portion would 
not have sufficient strength alone to enlarge the 
hole without becoming deformed. Any such de- 
formation would interfere with the desired operation 4S 
of the valve 10 because the relative fit of the 
restrictor pin 32 in the bore 18 is important for 
regulating flow through the valve. 

At the interface of the collar 62 with the nose 
portion 38, a fluid tight seal is created without the so 
use of solvents, sealing material or the like. The 
contact with the collar extends in the direction of 
the axis of the nose portion for a distance greater 
than the thickness of wall 34 and provides an 
extensive sealing area The tight fit between the 55 
nose portion and the collar 62 assures a good seal. 
The sealing interface is maintained by the resilient 
oroDerties of the nose oortion 38 and the wall 34. 
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After the wall 34 is pierced, the material of the 
collar 62 has a tendency to return to its original 
shape and this results in a squeezing or hoop 
compression against the nose portion 38, In a 
complementary action, the compressed nose por- 
tion 38 tends to expand out against the collar 62 
with a hoop expansion effect 

The tight fit between the nose portion 38 and 
the collar 62 provides a frictional force that resists 
removal of the nose portion from the pipe 12, and 
this force may be sufficient in some circumstances 
to maintain the parts in assembly. In the embodi- 
ment illustrated in the drawings, the frictional hold- 
ing force is augmented by providing a pair of 
resilient arms 66 on the connector 14. These arms 
function as a saddle to grip the pipe 12 and hold 
the connector 14 in its installed position. As seen in 
FIGS. 3-6, the arms 66 are flexed apart by engage- 
ment with the wall 34 as the tool 40 moves toward 
the closed position. Then the arms close around 
the pipe 14 and retain the connector against the 
pipe as the tool 40 is retracted. Subsequently, the 
connector 14 is held in firmly in place so that leaks 
do not result as the watering system including the 
valve 10 is installed and used. 

In the illustrated embodiment of the invention, 
the pipe 12 is made of polyvinyl chloride and the 
connector 14 is made of acetal resin. These materi- 
als are generally similar to one another in char- 
acteristics such as strength, ductility and flexibility. 
Using the method of the present invention, it is not 
necessary that the material of the nose portion 38 
be much harder or much stronger than the material 
of the pipe 12. An important advantage resulting 
from this feature of the invention is that the entire 
connector is made of a homogeneous, uniform 
material as an integral, one-piece part. The inven- 
tion may be employed with other materials such as 
pipe of ABS, polypropylene or the like, or even a 
ductile metal if a corresponding material is em- 
ployed for the connector 14. 

While the invention has been described with 
reference to details of the illustrated embodiment, 
these details are not intended to limit the scope of 
the invention as defined in the following claims. 

Claims 

1- A method for assembling a fluid connection 
between a conduit having a wall and a fluid 
connector having a smoothly tapered hollow 
nose without threads, said method comprising 
the steps of: 

mounting the fluid connector on a tool 
having a punch pin with a sharp, pointed tip 
extending through and beyond the hollow 
nose; 

mnvinn thp tnnl in a ftrcf inr^romont rrf 
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movement toward the conduit to pierce the 
conduit wall with the painted tip of the tool and 
force the punch pin through the conduit wall in 
order to make a hole in the wall without dis- 
lodging material from the wall; 5 

advancing the tool in a second increment 
of movement toward the conduit to push the 
hollow nose through the conduit wall with a 
force imparted substantially only by the tool in 
order to enlarge the hole in the wall while 10 
inserting the nose into the interior of the con- 
duit and to form a seal between the nose 
portion and the enlarged hole; 

supporting the interior of the nose with the 
punch pin during said advancing step; and is 

retracting the tool away from the conduit to 
withdraw the punch pin from the fluid connec- 
tor in order to leave the connector in place on 
the conduit with the nose extending through 
the enlarged hole. 20 

2. The method set forth in claim 1 , further com- 
prising segmenting the conduit wall in discrete 
portions with pyramidal faces of the pointed 
tip. 25 

3b The method set forth in claim 1 , further com- 
prising holding the fluid connector during said 
retracting step. 

30 

4. The method set forth in claim 3, said holding 
step comprising retaining the fluid connector 
on the conduit wall. 

5. The method set forth in claim 4, said retaining 35 
step comprising grasping the conduit with flexi- 
ble arms of the fluid connector. 

6. A method for assembling a fluid-tight attach- 
ment between a plastic pipe having a wall and 40 
a plastic connector having a smoothly tapered 
hollow nose without threads, said method com- 
prising the steps of; 

mounting the connector on a tool having a 
punch pin with a sharp, pointed tip extending 45 
through and beyond the hollow nose; 

moving the tool in a first increment of 
movement toward the pipe to pierce the wall of 
the pipe with the pointed tip of the tool and 
force the punch pin through the wall in order to so 
make a hole in the wall without dislodging 
material from the wall; 

advancing the tool in a second increment 
of movement toward the pipe to push the 
hollow nose through the wall with a force im- 55 
parted substantially only by the tool in order to 
enlarge the hole in the wall while inserting the 
nose into the interior of the pipe and to form a 



seal between the nose portion and the en- 
larged hole; 

supporting the interior of the nose with the 
punch pin during said advancing step; and 

retracting the tool away from the pipe to 
withdraw the punch pin from the connector in 
order to leave the connector in place on the 
pipe with the nose extending through the en- 
larged hole. 

7. A fluid connection assembly comprising: 

a conduit having a wall portion with an 
aperture formed therein; 

a connector having a body portion and a 
hollow nose portion extending from the body 
portion, said hollow nose portion and said body 
portion being integral and of one piece; 

said nose portion being smooth and ta- 
pered and unthreaded; 

said body portion being adjacent said con- 
duit wall portion and said nose portion being 
forced through said wall aperture; 

said wall aperture having a deformed re- 
gion defining an enlarged opening in said wall 
aperture after said nose portion has been re- 
ceived within said aperture; 

said deformed region including wall ma- 
terial being displaced radially inwardly into the 
conduit and defining a collar surrounding said 
nose portion for an axial distance greater than 
the thickness of said wall; and 

a resilient seal interface being formed be- 
tween said collar and said nose portion defined 
by hoop compression of said nose portion and 
complementary hoop expansion of said collar. 

8. The assembly of claim 7, said conduit and said 
connector being made of plastic. 

9. The assembly of claim 8, said conduit com- 
prising a polyvinyl chloride tube and said con- 
nector comprising a part molded of acetal res- 
in. 

10. The assembly of claim 9, said body portion 
including a saddle for grasping said tube. 

11. The assembly of claim 7, said connector body 
portion defining a valve housing, and a valve 
assembly within said housing for controlling 
fluid communication with said conduit through 
said hollow nose portion. 
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